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Synthesis of Ni 0.1 Ce 0.9 O 2-x nanoparticles.
The synthesis of Ni 0.1 Ce 0.9 O 2-x nanoparticles is close to the synthesis method previously described by J.S. Elias et al. in ref [1] but is simplified since it takes place in 2 steps instead of 3 steps in [1] . Ce(III)L complex and Ce(III)Ni(II)-L binuclear complex have been prepared on one step separately. The bidentate Schiff-base complex was synthesized following click chemistry approach formerly described in ref. [2] . Initially the aforementioned Schiff-base complexes were mixed in a ratio of 8/1 and the the Ni 0.1 Ce 0.9 O 2-x nanoparticles have been obtained in a following step by pyrolysis of the mixture.
Preparation of Ce(III)-L complex:
In a solution of 20 ml of methanol we added two equivalents of 2-hydroxy-3-methoxybenzaldehyde (0.30 g, 2 mmol), an equivalent of 1,3-diaminopropane (0.07 g, 1 mmol) and an equivalent of cerium (III) nitrate hexahydrate Ce (NO 3 ) 2.6 H 2 O (0.406 g, 1 mmol), giving an yellow precipitate immediately, according to scheme 1. The yellow suspension was stirred at reflux for 4 hours before cooling down to room temperature. The crude product was filtered through a frit, washed with cold EtOH (3 x 20 mL) and dried under vacuum to give Ce(III)-L complex as a yellow powder with a yield one step synthesis of 94%. The purity is controlled by TLC plate and were removed by centrifugation (3000 rpm for 3 min) and subsequent decanting of these solutions.
This process was repeated two times to give brown hexanes solutions of Ni 0.1 Ce 0.9 O 2-x .
For characterization the solution was drop casted on a planar support and the protective organic cap layer was removed by calcination in air at 400°C for 1 hour, which produces bare Ni 0.1 Ce 0.9 O 2-X nanoparticles.
1.2 Synthesis of 10% Ni/CeO 2 using the co-precipitation method.
The 10% Ni-CeO 2 reference material was prepared by the co-precipitation method using metal 
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Supporting information 3: In situ XRD analysis during redox cycles
Data collection conditions:
Thermal stability of the two samples was determined by XRD under either 96%N 2 -4%O 2 or 96%N 2 -4%H 2 atmosphere at different temperatures along the profiles displayed in Figure S2 . Temperature- Table 1 
of the main text).
Sample : powder Ni/CeO 2 (10mol%)
As shown by the diffractograms in Figure S3 (right side) the 10 mol% Ni/CeO 2 raw powder contains 
